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(54) ETCHING METHOD USING PHOTORESIST PATTERN AS MASK 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method capable of preventing 
the distortion of a photoresist pattern, which is formed using a light 
source having wavelengths of 157 nm to 193 nm, for example, an ArF 
laser or fluorination (F2) laser source, and thus forming a smaller 
pattern. 

SOLUTION: The etching method using the photoresist pattern as an 
etching mask comprises a step for applying a photoresist to an etching 
target layer, a step for forming the photoresist pattern by exposing the 
photoresist to the light source having the wavelengths of 1 57 nm to 1 93 
nm and then developing it, a step for forming polymers on a photoresist 
surface and etching a portion of the etching target layer simultaneously 
with mixed gas of fluorine-based gas selected among CXFY or CxHyFz 
(X, Y, Z=1 to 1 0), Ar, and 02, and a step for etching the etching target 
layer using the polymers and the photoresist as the etching mask. 
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(57) [Kjfc] («SE*T) 
[WH 157mfcv>U93nn«tfiO#W,' fljxtf, ArF 

fc, CxFvt^(±CxHFz(X, Y, Z=l~10)<O4 , -CS*?$il 




1 

ffc&mS7m%\<* Ll93m^ & Z>%MX-mZ7 * Y UvX 

CxFv **:l4C3di Fz(X, Y, Z=l~10)<O4 I T*il^$^7 
vm&ifX, ArRm<frh%Z>U-&lfX$:m^Xmmy 10 

i?\zmmL tiiEx ? > * x. - y ^ > ^-t- * i 

[M*g2] UtrSE**®* 1 , ArF 1^ — 9-* t tz l±F2 P — «f 

[ft#«3] liuffi7 * h Pv'X b li, C0MA(Cyclo01ef i 
n-maleic Anhydride) i tzliT ? V y — Y (Acrylate) CO 20 

[W*JS4] «nB*';-r-*JBjfti-4Xe-C, 5SCCMft 
^ L20SCCMCO 7 vmihJf*, 100S0CMftv> L1000SCOK9A 
r#X, StMSCCMft v> L5SCCM<O02 #X<DrJI£-:*fX *f9 
ffl LTHtrlE*' 'J v- *r*fctZ> Z\ t £#ft -f *^ 

^ LSOriaS, lOmTorrft LSOmTorrOJETJ&O^OOWft 
V » L2000WO/ W -^ftTT^^i" -2, CI t ft -f h 30 

im^me] mzy * y y - > 

Xgf£, B&1H7* h i-vx h^?->£Sfl:£-£&xfI 

* 3 h tc#tr £ t ft t -f 4 If 3fc£i K| J- y f- 

[St*JS7] «riEs}?y^-*^i-4ig», tE7 

* Y h/**->£Hfl;£-e4X*l££<btc-&fr;: 
i: £#ft tt^l^l tcK^ox. y > ^jfc, 

4ISf, HtrlB7* M^->'X Y^t-spUzkcjl-y* 40 

* XgT\ 10 !0 / c m 3 ft v » L 10' 5 / c m 3 <D K - XOAr *• 
lOOKeVft V » L300KeV<Dx. * )V if- Ti£A"t" 4 £ i: £#ft 

1 * 4it*ii8tcf2«<7)x. -y y mm,, 

4XST% H«rfe7* hUvX h>'N*^->S-Ar7'7X-7T- 
^1-4 C t ft 1 1- 4 1|$$6 * 7til±7{c|B®^) i -y 
■^>^7jj£ 0 50 
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[W*^llJ Htfie7* b l/y7 Y->*9->iWit2-& 
illli, lmTdrrftt^ L10mTorr<7)IE7^S.t> , 500Wft>/>L2 

000W<7)/f7-^T-CH*fe$it4 i t *<$®.t-tz>im 

Bs.i+i-4 c t £ftm.t?&imm$tzit7izim<7>^y 

[«^i3] mazy* hu-vx Y^r-yimtzt 

mmr\ 400^C/c m 3 ~4000,«C/c m 3 Ox^^f- 
7-yjffio 

[W*^14] mT|27 * hL- v X h ^ - > 
Xgf*, mfiev* H/yXFA7-/^7D-J«I 

[ft*gi5i mrie-7 * h u vx k /n-^ - y ioor 

ft v» L220 , C<O?agS.O f #JI<7))E^Tt I l«-ft v» L30^-K 

lo o o 1 j 

ii^ftKISg U a£Kdn57nmftv»Ll93nm-C*-5S 
7t?!g. WAlf, ArFf 7tliF 2 9-*7fe?^-CffM$^7t7 
* h U->*X h^^^->^i yf-Vy-*-7X7(-flJffi-t4^ 

[0 0 0 2] 

&fr¥W%*m>Ltzm, -7X7^fijfflLT7fc*s^fl<3 

LrUiSX?;*? - > SrJgjfiS^ ^-o V v'x ^ 

[0003] *mftm=?-nMmmft±.i±. y*hwr 
77^ tmiz^miz i t) ft s fix § ^ 0 7 * h v 

i:x..y^>^xfIi:5r^-eftoT^4o 7t/i, 

li, 7 * h U y 7 -C 14, »*IgTftfE$ii 

/ < ? - > is^xfi *#i-4 £ t < , mmuz an 

}1(C4 4^7* h'J7/7 7^^7fef7* h>i77 

[0 0 0 4] 7* h «;y^7 7-fXg«offi^i4, 
fBafroi&iiJi'b*)^^ uvx h^^r^ ^x^ 

«0P^H, Xg^ftcog8f&ftt*W®(i4J^T%ilLT# 
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□^(Numerical Aperture) OV>XOHg#&, 77-f i'J&WfllTfcoJto 248nmODUV7 * h V V ^7 7 -f 14, 

®l<hLTI4, CAR(Chemically Amplified Resist)?^ S?i^±LT, 0. 18//m7te£<D7'-if -T XOgi^HflU;* 

7^vX*oM#£75 s *ff<bft&c -7X^Mlwi3t>T 0.15,«mJ^T<7)T-*-f '0*^o|3 D D Q ?-^||-r^^a6 

(4, PSM(Phase Shift Mask) tOPC (Optical Proximit CH4, ff LvM93nm(ArF Excimer Laser) <7>?£:K£i#o 

y Correct ion) & ¥<D§r < OfigfiflK^ $ itT § fc„ #r U WVHE^ftOttJBRJSW^^T* * . 

tUT, Xgffl®(Cj3V>Tli, TLR(Tri Layer Resis [ 0 0 1 0] DUV'J V ^9 7 -r 14, iJfL(::*tt-«Ji¥ftft& 

t), BLR(Bi-Layer Resist), TSKTop Surfacelmagin t>D0F(Depth Of Focus) *fc*Ol±fig®(C±JV>TffiitT 

g), ARC (Ant i Reflective Coating) Srfljffl LfcXgM ieW»*«SFi&-Cl4&v» 0 :lct>4 7 &ffl4B(i, 

LTW tpit^o 10 M^?£ft|c<t-5^W^HHtffc^ififIg!UvX hoffi 

[0 0 0 5] £lT-eii, *jt3SH»OJtRaSJCoi»TiE fflt=J:*ffc^Wa:iRHiU|Z^-C#4 0 &fijWS< 

I4\ 5Effifi^*UJ:-5CD(critical dimension) 

[0006] h %LtTim&<nm-im^zKtt±\zzzm&it<7)mML 

^fc^^0^caSr|»jhi-*iS»«*(^ , n^->57 L 'f nWh\z%t>*&SB&^n • DUVXg-Ct4, J85«fiLtO 

#[C(4, HJBB«r/jN£<i-AO-ca43^ WRW>*£$U A-XA t Mil LTPED (Post Exposure Delay) 

iott«tt(v7 h=f>^^ k 10-20^ nsit)t« 20 £5ett, Tttffi^ttftf opaaLa^^-t-So 

«a-K3>^ K 10^a*S8gK) tDfJfn^o [0 0 11] SI&I4, ArFU— fU=193nm) S^ECtf 

[0 0 0 7] -€-<9f£, 1970¥ft#J«KI4, Rtt^/S#r£ -2>^e^0.11^m;W-;H^TO/^->^@^t LTH 

flUB L)fcjfc¥*«:JBflI L.fcfi** 4 70>KimW.<OM& 3£ LTv^ 0 Ari*3fc^O«4l«Bo-oMt, ArFffl 1/ 

IC4oT, ^f^Kli^^^A,, TX^O^JEftt^jt ->'X*OP^£T-ab£ 0 i"«:*j*>» KrF7* MJv^7 

»WKM*&3ft.;fco -eo^ 1970^t*SlcJ±*«flMO -J? 4 «AlJKEfflft$nrv^COIA(Cyc 

^S^JKcUMfi*!*^-* 7* h •) V?7-74 <D%L loOlefin-maleic Anhydride) (v* 1^7 -< >4$7kv 

ft* s S&to7t 0 ^f-;Aii, i-£fcf-;':/^o&:*o}i£ gi, *^i4r^t>(7?^-a-M<7)^vx^«4jiffl-e§^v^ 

^^^fijffit-Oi-^xtoii^^-v^gpic-r^ 30 toT-*^.o ^>-t*>^(4. v s 7j3-vT>im&*mk 

T, w^S^S^gS-ffiv^CttCioT, MtS gT^vX?£L-Cfflv>f,n£ 0 L^L, ArFl^>*X h 

X - >*d-*K±S^^ - >OJt^jJ«5:l i £141 •C*4193nmTK*K*«*§ V^* % i§9§14tf*?£*>T, 

0:\<DmA^SSM^^\z £ <o mfZftttK Pvt. ^<0T8P*-CS?foi*-C§ ftv^fe* < , ^r<Dtz 

[0008] ttz, im*ft®*>mfrbffl&2ntz *). ?* h YifittizKmzw&msi-tho 

7- vf&X** f"(7<OX*vi-$imt> 1/4 [0 0 l 2] -T^fc*,, ArFV— W-J**ffiW± LT 

T x ^Stt**»4^t*«^S4ajtiiaT*4o [0 0 13] ZftXiiZ, AifV-lf tf- A *5KSt L 

[0 0 0 9] 7l^lK¥?S(:45(t^SlftJ£li, Tfcigco&ft Tfljffl LT®JSSilfc-7 * h UvX 

■fl ?>ffl&3&.i:&m Ltz^T v s*ffi&<7)i&&[3.^ 436n ArFU-— *f\£- A Zfffa £ LTflJffl LTJBftSilfc? * 

m(g^)s 365nm(i^|), 248nm(KrF Excimer Laser)f£ft h U v'X h/^^ — > y ? (Cfljffi > 

«0DUV(Deep Ultra-violet, %R9M)UilkRLT& ^ ^ h?LffMiigT-') V 7 -f XgcOPl^ICi 00. 1 

£0 tOJtiOgffK A =436nm) Srftffl L/:IMlfli, ^ ^mJSLT«3 > ^ ^ h?L*JB«i"*OliJt.L v» 0 

0.5,am^-^O/^->^f|r-*ofcL, A=365 [0 0 14] L^* J oT, ^>-tf >il^^rL^w^-e 

nm) SrflEffl ft0.3 JM mA'-^^<i'- 50 -T^ ^> ^ittt*5t^i-* ^ fc**-C§, tgMtlrfX 



5 

<> 2.38»i'&g<^raAH(Tetra-Methyl Ammonia Hydrox 

[0 0 1 5] Ulli, ArFl^— V\£-J**1fMk LTftJffl 

[0 0 1 6 J Z^XiftArFU—r^-J+ZltMb LX 

>?? F?LKMt%4tSo H2t±, ArFU — -flf— 

->i^ yf-> 9 {zmm Ltz^>9 9 HUFMii 
f!T*7 * h U'SX Yy*9->H.Xfzi > ? * HlOHjffEff^ 

m.*-vi-> yjMfey * yu-sx h^^~>^m, c 
[ooi7] at, =0** hiutti&jimzmfti-ztg, 

10 0 1 8] L/;!i s oT« ArF^UJ; 

><r)WZ Ltxyfv ^*<0^ftifl (Burden) tLX 
[0 0 19] 03A&v>LH3E(±, m.*<?>ftffit l z£-oXAr 

mmx-ftik-tz ?$m&*mir 0 

[0 0 2 0] 03AI2, tfy h 9 ^ >n>^^ HL^ffM 

-T >32, If •> h 7 ^ >33, rSttHl t lf'7h7-f >33t 
<ora^kf-> Yy -i >^>9 9 Yy"? fMOWMZTFLX 

[0 0 2 1] @3B(2, BSAOX-X'^-ffijtC^ISft^Wfffill 
T-aboT, &3fcOX«JlItcL£75*oTffM£^*:kf-y h 
y-i >33£^LTV^ 0 SI3BtC:ioV^llMf?-t30li*1£ 40 

H3B037{C^1" «t -9 IC % \ZyYy4 >35ffMf£(C tf 

[0 0 2 2] itz, ffi&LfzXHz, =J>99Y1LW 

•j hy-fynmxtifci&igLZitzztizxix^ m-j 
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n iz y =i>9 9 HLrttcffMSft* tf 7 l-7-f >33SB5j- 
fimm2HXT>y-J]y h38tf%tk-fZZ ti>&2> 0 
•€-LT, Mih^ixX^fz^ y YyJ >^>9 9 \-f^y 
34^, fcf y h 9 -f >MffZco/ztb<Dzr. 9 , m&XSmM 
ZivXK'y Y94>?>9 9 h 7*7 y-*34l*3U Yls>TT 

«&£itT, -eo his>*-Tizmm39tfmi6&i ti 

TM*i§l39l*|(C(2**i' WMLt tf -j Y ^ >33 1 

[0 0 2 3] H(r^L^J:Tlc, Wihixtz*M X)ZT\z^ 
&*m)fctZ>tz?>\z, y*h uyx h^*->ffMf£> 

';-7n-(reflow)XS^*J£LT-7* h h/f^- 

h Zfcf&i-ZJjmmhiiX^Zo 

[0 0 2 4] 04(±, 'J Vn-UJ;^ArF7* h U-vX h 
/-C 9 - > <7)&W\f-?i (Cr i t ical Diment ion) <D$L'P*7K 
1-SEM¥KT-*oT x DICD^iyOnmT**^^* hk/Xh 
*9 - > S-ItS-^V^ t307>ra^-7*>^-^r > ^Ilfl 
50t;?gLST- V 7 n - $ i\%> z. t ia o TK#Tj-S^^ 
^it^LTt^o H4{c^-tA, B> C, Dco-e-^-^ 
<OES#-tf£{is 140nm, 130nm. 120rrau HOnm-Tafe^o - 

nxoiz^ >)ya-z&£-zm&-+m<Dm'j>£ntzz.t 
m&Lxwm&ttm-ib&o -w«t9*aaicj:o> ArF 

n — f i>^X *> $&%--i-mt9(kwmfetfmRX-&2>o 
[0 0 2 5] 

n %Vt%tm<Dfflm£. ZMik LXd h-fZ> & <DX y 157n 
m^w>Ll93nm^ft<7)7fc?I, <?0x.li*, ArFU— *fi fzltV 
7-fk(F2) 4fffiW*mm LXMfcZixtzy * Y V*J* 

t-eiix-;f> mmzmm-tz ztzsmti-Zv 

[0 0 2 6] 

immzMik-f&fzibn^m ±M<nmmwm*m& 
*?\~mm-tz>x-vi->mm\^ y* yuvxyk? 
v>t, ^•y3->nmm±.izy* hpyxh^itn 

ISi:, fSft^lSynm^V^LigSnm-e^-STfc^T-^ffe^ * 
h UyAhi-S)feL^ Sff LT7* hl**S 7. h'*9 
->*ffMi->5XSt, & Fv i tz (iCxfi Fz (X> Y, Z=l~ 
10) $ ixfz y -y mm ifX , Ar S. ^ <b ^ ^> 

fig i: HBftcfriE y + > ini&mco—uz i 7f> ^-1- 

f - > ^ (Cfijffl LTH^ie^ y ^ > 9-ttm.mi^- y * 
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[0 0 2 71 ttz, Z<D%W\i, mFK**';-7-£ffM1- rt*T-#£ c 

hTM.mitzir&\zm?.7 * Y UvX h;*?->Zffit [0 0 3 6] >£iz, EI5Clc^1-J; =) mrfe*' 1 ; "7-56 

[0 0 2 8J C<^I§BJI±, i!ufE**'J-7-£ffM1- t LTfiJfflLTSH^fKM^ii^lc^^^ 

JMZZblZ<£ttZki>X£2> c ft&momffi*mih2-£2>='> ? ? h?L57£ffM-r<2>o 

[0029] :fl«^x-;f> yJMjmx-m !2#*ft»£50 £25 

[f&B^fgiSMSi] WT> C^M^OSf i U^g*SS < C^v^L80 < CUl^f U GF 8> CF* S^liOfcF? jj»f>jg 

ai^i^FftOUB^^asL^^ibpaBtCii^i-^,, «$ix^7 tAr:tfx£fiJffl L/c^Xvi-y 
[0 0 3 0] B5A&v>LS15DI±, -<0#fe^com*^J 10 T>y*mmU^vT>7JLffi%lZttm&j:m£mi& 

lCf£&ArFU— 9"* If- A OtMt Lxmm LTffM Lfc LTx. y f-> ywm^X-hZ, # ') 2>o 

y* hUvX YsS*->*3--j1->>f-?7,?\zmmLX [0 0 3 7] ^trlI5DJr^1- J: ^ IC, 'J -7-568.0^ 

[0 0 3 1] t-rH5Alc^i-i^lc, EtO^ 7**11^ [0 0 3 8] wS&Ltz J: v left $ii4*»9i<0— 

R0 f X'«— 9-53*J&S L^:ft«W«i»B54*^(fti-4„ tt£(nJ±$-£* ^tl:iot, ArFU— <f kf- A £?IJffl 

HtrfB^^- K-rx^52li, M©-t^7 77-f>^ > h-x LXl&WLZfltzy ■* Y UvX h/N'^-XOgggS-R&jfe 

^t-*4o *»WO|6Jfe«-CttffinB'^- K-7X752S. 20 [0 0 3 9] H6Afcv» LH6E(±> £O$&9Jtf>#2H«iS0ll 

tmU^-^ffi'tixrti^mmx^rSL U ffireii lc&*ArFl'— f kf-A SrjfcjJBfc LTMLt7 * h P 

Hf6fifll54{±, APL(Advanced PlanarizationLayer)®t y A h/^ - / J-x 7 f > ^vx ^ CUffl L 1 1* 7 h 7 

fUR. BPSG(Boro Phospho Silicate Glass), S0G(Sp Y > «rff^BS;-f *XigS:^-r»rMiaf ab*o 

in On Glass), HDP(High Density Plas«a)BHfcBl» [0 0 4 0] £1*> 06AU^1- J: d V-X/KW 

. [0 0 3 2] ^cv^-e, *|BHeaW54±t:7* h Uv*X h M62&BAU S^fi?l(C^y^->^LTfStt)g6lS-Stb 

*§ft* Lfclfe, ArFP— 9%R«rfUffl LT7 * h W vX 3 > ^ ^ h?L*3BJffi L, g®^£sKif LTSffcl 

C0MA(Cyclo01efin-maleic Anhyd ? 7 1- tfy h 7 -i > 3 > ? 9 Y 7*7 7*63£fM L 
ride). £*:(iT?'J7- KAcrylate) &^£500A&^ 30 ?t&, SWi|&^ll£64£^J0t1-&o HlBlf y h 7 4 > =1 > 

L6000AOffStc^*LT3^fi£+*„ * 7 h 7°7 ^63(;i\ «ftx.fcf**->^J&:R(Selecti 

[0 0 3 3] &V»V; flfrK7 * Y 1/->'X h/<7 - >55± ve epitaxy growth) *ii CTff&&ft£jpM3' V =1 
'j -v-564rffM-f a t fflimc*lffl«»g!54©— > * fcli#|&fl-> 'J3>i mMt^o litEinffiiK 

X7f>7fl. 0 fTie^'J v-56l±, El2BtC^1- «t 9 K64li> APL(Advanced Planarization Layer)^ft 

tC, ArSrflJfflLT^fb$^c7* hUvX h/<^->5 BPSG(Boro Phospho Silicate Glass). SOG (Spin 

5'iWS£tZo On Glass), HDP (High Density Plaan)SMbllSX: 

[0 0 3 4] ffifE*'J^-56l±» CxFv ifcli&ftR (X, t±affcRftirC^Jai-*c 

Y, Z= l-lO)^*^^^^^^^**^, FaS-WU [0 04 1] ^iz, H6B(-^-T J: •? tfy l-7^>3 

frh3k3LLtz7yX-?imm LtMt* 0 -O^-g-, h ^9 ^63±(CArFl^— LT7 

02l±lsccm*v»L5sccm<O»£l:tt:Ttti^i-* o 40 1^-vX h^^->"65*ffML, 7* h l/->'7 h/N'^ 

[0 0 3 5] wlviMitZii-tzy * hUvX h/<^->5 ->650^ffi*®fb$-^Tiy-f->rifi14^1o]±$-^ 

5' ti, Ary7X*v$LSi£(±ArY*>7±A£a(;T-7* -2>o «ffi7 * h U vX - >65l±, 7? l )y-ht 

h UvX h/<^->0»tt*|6l±S*iC:i:t;J: «9ffM 7^I±C0MAT«L> Ar-f *>ffiXifcl±«^- f-Av±S^ 

1">&o Ary°7X*-7«iati, lmTorr^v^LlOmTor tTflWE7* hWvX h^<^->65^?lfb$-^ 

rOfSE7J5.O ! 500W^V>L2000Wc7)^f7-^r-||Jfei- * c W^tT- A£jtB#7 * hW->'X h^v^->65 

4» -€" LTArY ^ >iiAI±, lO'Vc m 3 ^v^LlO' Vc OW8l=J:4v<^->aHB*«5|^L#*tf5T?, il^D^x. 

m 3 cD K-XS-lOOKeV^v^UOOKeVTiiALTHiSi- C*S^fc*-A *ffiltL*lt<Uf* "b^^ c 

znXib&fctlRZf&^l-V&ftTXmtZii W<Difti l^mmmxii, 400^C/cm 3 -4000^C/cm 

tzyt Y Uy'X Y;*9->55' ZMfcf Z> Z. t iZ £ o 3 (7)i*;u+*-Tlt^t*- A ta»LTlWIE7 * h WJ 
X. y* YU-yX Y;**-><D%m*WL'Mt**tZ>Z.t 50 *Y;<?->65i:mit2-£Z> 0 
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0)O*-caiR$it^:7 v^Jhlf*. 100SCCM&^ L1000S 
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"7* b b'<*->65£««LTIgOWBttfcjl5 10 

*° , ;-7-66<DU$lii:*=i>:5';5' hWtOH^«^$ 

[0 0 4 3] @6DtC3cf «fcdU, #'J -?-66-C« 
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j£L*:?£, -7-665.^7^- H/y'X b-/ 1 ?? - >65£ 

[0044] smizmta tc N b?L67 

ZfrLXVv S5'f>3>^^ h ^9 ^*63tC3 > ^ ^ b 20 
Sftikf* b^f >68£ffM-f&o ITS' h7-f>68(±, 
W, Ti i £t±Go& if-flBAi-fta 

[0 0 4 5] ±ELfcJ:-9K£$ft4C:«>5&lJi(&SIS2!l 
JfiWc«4ArF^— V If- A LTflJffl LTffM 

Uiztf >; v- t«^^- > * 

[0 0 4 6] EJ7A&v>LlI7Ft±, Z\<n%ffl<r>&2m$m 
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72 s-jfm tjffiRWJCi s» t- > r Lxxmmn zmm 
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YZi\Z>\£v Yy 4>^>? ? Y7y ?73£ffM L/j 
ft. er«P£*i8174£ffM-t-&o ffirtEfcT ? b 7 -f > 3 > ? 

* Y7°y!fm±. atw»itr^4r->-v>nsft*ai:T® 

fi£ $ itfciMSS v 'J 3 > * A v >J n > if^ 40 

*traSW^#R74li, APLSMfcR, BPSG, S0G, HD 

[0 0 4 8] mmzmtaiiz, \s?Yy<{>=i 

>9?Yy°y ^73±KArF^— kf- A SrjfeflRfc LTftl 
ffl LT 7 * hi- v X b / ^ - > 75£ffM LTttSM1fe&* 

M/v'x h/^->75li, T^';7-hi^:l±C0 
MA-CffM-T&o 
[0 0 4 9] ^ic, B7C(c^-fJ: ^ 7n-iSJi 
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li, lOOt^v^ L220 < COiaSSy f #EOS7JT-Cl^-^ 
V» L30^-W* y b Y (Hotplate), *-7> (Oven) 

f /-J±UV^-^ > ^(Bake) S-flJffl LT^S£t--& 0 
[0 0 5 0] >k\Z, MTDiZTjii-Znlz, 7n-?W;7 
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ffMLT, 3^^^ ba*OB*-+ffi* Td2j «fcl9£<b 
IcSfcv^ Td3j t^^«J;^lci-^ 0 irfe^W-(i, 5scc 
m^v^L20sccmCO7 y^ifT^ •f^*3*>CiFv i £liCxH 
,F 2 (X, Y, Z- lM0)«1'-eaRSilfc7?*^3!rx, 1 
OOSCCM&V^ LlOOOSCCMWArS^lSCQl^v^ L5SCO1O02 O 
LT, lOmTorr^ v> LSOmTorrOETJS?/ 
500W^w> L2000WW/N'7-#ftT-ffMt- £o J: 9 
ffM ^ 'J v-76Ji, yn-lZ£t)mZ1)*m<%o 
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t>iitzy* Y UvX byN'^->75Sr^7^>^*-7X^ i: 
LTfiJffl L-C«IB««IK744'j8«fl9lCi ?f>/LT3 
b7*v^lt1B«r»ai*-a:, ttl^^ft** Td3J "C 
n > * ^ b7L775rffM L?tf*, ^°'J -7-76$. tT7 * 
b UvX b/N°^->75^l^*i-^o 
[0 0 5 2] WZ, mmzWrtiltZ, =i>fr?Y1L77 
Sr^LTtTy Yy<{>=i>?i? Y y° y 71Z\Z n y 9 9 Y 
£ ix& tf y b y J >7S%rtf&-f Z> 0 i??Yy<( >78t±, 

[0053] H8i±. vt&iDimizmz v— F^M-em 

tiZLfzy* Yuvx Y'<?-><vyv~i§ l 3tl l z&Ctz& 
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t LT^Uffl LT7* bl^vX Y^f-yZTtmh, *<0 

asuis c >a>icDoatei^Heai£ Sr^-t tOT*ot, 

[0 0 5 4] ±KLfcJ:-9lc*$ii**»9iO*3«tfi 
mz&ZArFl'—VKMT'l&l&Zli/zy* bPvX b/N- 
^ - > i y □ - -eo±a5(C # 'J t— ^ffM-T 

[0 0 5 5] iO«Wli±fEoHjfifiU:Ribii* 

zmizmmnmi-z ztnnmten>i 0 

[0 0 5 6] 

F* ^(±F 2 U— «f 3KE*3pJffl Ltzy* Y UvX b/^- 
>^*ft, 7 -y^S^St^T^X-^fOT U7* 

b i/yx Y'*9->±iz#i)-?-mfctmmzi8m8i® 
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[mm fl6*©S«t:#*Arif36«-C3Bdt L rt: 7 * Y 
[03B] 03|IOiaBi=« 4 AiF*a»-C3^ffi Ltz7 * Y 

99 Yii&Mi&-rz>mm-?%!ki-&fflm&z 

[H3C] &&<DmtlZ&ZAxFffi%Xim.Lt:-7 * Y 
Y '*9 ->*J-v 9~-?7s9\ZMf&\^X\? v Y 
9 << > n > ^ ^ h?L*3BJSi-*iaS-C«^i-4 M»S4- 

[03D] fie*<OfiaBK«4ArF3KK-C^dS Lfc 7 * h 
Y'*9-y*x.;1-y>fT7.?[zmT&V.X\£-j Y 

7<<>-zi>9>?yii £ffMi- z> mmx'%±-t h mm& * 

[03E] t£*«SW(c«*Aif 36«-C»Jfi L£ 7 * h 
U'vX Y;*?->ZsiLy izmmLXVv Y 

[04] 'J7u-i;±&7* hU->'XF;s7->« 
#\h& (Cr i t ical Diment ion) OM^£^1-SEM^-C& 
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